Objectives: To develop a logic model for pharmaceutical care that can be used by stakeholders as a tool to support innovation and to monitor the performance of the pharmaceutical care system in the Netherlands and abroad. The ultimate aim of such a system is the responsible provision of drug therapy to improve patients' quality of life. Methods: The logic model for pharmaceutical care was created following a process consisting of four steps: (1) a literature review to identify what pharmaceutical care is and what elements it consists of; (2) separate interviews with 10 stakeholder organizations to discuss the results of the literature review;
Introduction
Medication is the most frequent intervention within health-care systems worldwide. 1 Many people regularly visit their community pharmacy and use the pharmaceutical health services that pharmacies provide. In the Netherlands, polypharmacy is a common phenomenon among the elderly -a large group of elderly people use five or more medicines on a daily basis, 2 -and pharmaceutical health services have become the focus of public attention. Recent health-care reforms have put more emphasis on the role of local communities in health care, where community pharmacists will increasingly need to adopt a different approach towards pharmaceutical care. 3 Hepler and Strand 4 defined pharmaceutical care as the responsible provision of drug therapy for the purpose of achieving definite outcomes that improve a patient's quality of life 4 by (a) curing a disease; (b) eliminating or reducing a patient's symptomatology; (c) arresting or slowing down a disease process; or (d) preventing a disease or symptomatology.
Pharmaceutical care should also contribute to the patient's 'ability to cope' and to his or her resilience and self-management. 5 In her letter to the Parliament dated 8 April 2014, the Dutch Minister of Health stated that she expected community pharmacists to shift their focus from product-oriented care (i.e. preparing and distributing medicines) towards patient-centred care (i.e. care that puts the interests of the patient first). The community pharmacist should become an integral part of a multidisciplinary chain of primary and secondary healthcare professionals and function as expert advisor and supporter for both health-care professionals and patients in the (daily) use of medicinal products. 6 In response to this call, the Royal Dutch Pharmacists' Association (Koninklijke Nederlandse Maatschappij ter bevordering der Pharmacie, KNMP) presented its vision on the future of pharmaceutical care, in which pharmaceutical care is both product-as well as patient-centered, safe and effective, personalized, multidisciplinary and supporting of self-management. 7 Furthermore, other Dutch stakeholders such as the National Association of General Practitioners (Landelijke Huisartsen Vereniging, LHV) and the Dutch Healthcare Authority (Nederlandse Zorgautoriteit, NZa) presented their vision on primary pharmaceutical care in policy reports. According to the LHV view, by 2022, general practitioners will provide a wide range of general medical care in close collaboration with pharmacists, physiotherapists, district nurses, midwives and psychologists and deliver such services near to the patient's home. 8 In 2013, the NZa market scan of primary pharmaceutical care was sent to the Parliament, together with a special exploration of primary pharmaceutical care by two designated advisers of the Minister. 3, 9, 10 Both documents concluded that the performance of primary pharmaceutical care was overall positive. In the Netherlands, community pharmacy has a high performance score compared to other European countries and its accessibility is very good. The costs of primary pharmaceutical care are relatively low, waiting times, are less than the maximum acceptable waiting times, and patient satisfaction is high. 3, 9 However, the advisers also warned that the future of pharmaceutical care is inextricably linked with further integration into general primary care.
The aim of shifting the focus of pharmaceutical health services into a more patient-centered pharmaceutical care has a long history, both in the Netherlands and elsewhere. There is an abundant amount of literature on pharmaceutical care innovation and practices. Yet, it is not clear how fast and to what extent innovations are implemented, what the potential barriers for implementation are and what implications these developments have for the quality, safety, accessibility, costs and efficacy of pharmaceutical health care. If progress is to be made, it is important that policy-makers put pharmaceutical care high on their political agenda, and that the performance of (new) activities for pharmaceutical care is measured and monitored with the use of quality indicators. 1 The aim of the project described here was to develop a logic model for pharmaceutical care that can be used by stakeholders as a tool for innovating and implementing pharmaceutical care into integrated primary care in the Netherlands or abroad and to design quality indicators for performance monitoring.
Methods
The logic model for pharmaceutical care was created following a process consisting of four steps: (1) a literature review to identify what pharmaceutical care is and what elements it consists of; (2) interviews with stakeholders involved in pharmaceutical care to discuss the results of the literature review; (3) construction of the logic model based on the findings from steps 1 and 2; and (4) interviews with potential users of the model to discuss and fine-tune the model.
Step 1: literature review Figure 1 shows the flowchart of the literature search. After removing the duplicates, the search resulted in 194 records. The resulting articles were then independently scored for relevance on a scale from 1 to 5 by two researchers, based on the abstract, with each score meaning: 1 ¼ very low relevance, 2 ¼ low relevance, 3 ¼ medium relevance, 4 ¼ high relevance and 5 ¼ very high relevance. Articles of high or very high relevance were those on the organization of primary pharmaceutical care, monitoring of primary pharmaceutical care or the role of the pharmacist in integrated care and interdisciplinary cooperation, while articles of medium, low, or very low relevance were those on hospital pharmacy exclusively or on specific therapeutic interventions. When the scores of the two researchers differed by three or more points (this happened in only four cases), discussion took place to understand the reason for such a difference. For each article, the two scores given by the two reviewers were finally added up to give a final score in the range from 2 to 10. The 157 records that gained a final score equal to or of less than 8 were excluded, while the articles with a score of 9 or higher (n ¼ 37) were selected for full-text assessment (online Appendix 1). The two researchers independently read the selected articles in descending order of score and extracted from them the elements of pharmaceutical care that were mentioned.
Step 2: first round of interviews with stakeholders Selection of stakeholders. Potential candidates for interview were those that had an important role or insight into one or more of the phases of pharmaceutical care in a primary care setting, namely prescription, dispensing and pharmaceutical care, use, health insurance and health-care financing, supervision/policy and supervision/health systems monitoring. Table 1 provides an overview of the selected stakeholders. All invited interviewees agreed to participate.
At the time of carrying out this study, another project was being performed at the Rijksinstituut voor Volksgezondheid en Milieu (RIVM) about the patient perspective around pharmaceutical care. 11 In the context of that research, five patient organizations were interviewed via face-to-face semi-structured interviews. Since the nature of the questions asked was comparable across both studies and we had obtained good quality information, it was decided not to burden these organizations with new interviews but to use instead the information already available.
Performing the interviews. The resulting list of elements of pharmaceutical care derived from the international literature was discussed with the selected stakeholders through a face-to-face, semi-structured interview. The topics covered in the interview (online Appendix 2) were selected based on the literature review from step 1. Stakeholders were asked to reflect on the findings and prioritize the elements of pharmaceutical care according to their organization's perspective on pharmaceutical care.
Each interview lasted 1-2 hours and took place with one or two representatives of each organization. All interviews were done by two of the researchers involved in this study; one was mainly responsible for asking the questions and the other for taking notes. In addition, all interviews were audio recorded. The audio recording and the field notes were used to write a summary of each interview. This summary was sent to all interviewees for verification and additions. The data analysis phase involved an inductive content analysis of the interviews, starting with the summary and developing a conceptual coding scheme, completing it with inductive codes. While coding, researchers paid special attention to similarities and differences in opinion and perception between the experts. The results were then clustered into various themes. 12 Step 3: construction of the logic model Logic models are often used in the design, planning, implementation, monitoring and evaluation of complex programs, systems, or services in the field of public health and primary care. 13, 14 The American Centres for Disease Control and Prevention (CDC), for example, uses logic models to evaluate its programs concerning Heart Disease and Stroke Prevention. 15 Following the CDC's example, we organized the core elements of pharmaceutical care, identified in the literature review and the first round of interviews, in the form of a logic model. Logic models provide a systematic, simplified (visual) picture of the various components of a program or system, how the different components relate to one another and to the whole, and what the intended results of the program, system or service are. 15 Logic models in general deal with the 'big picture', setting out important resources and activities needed to achieve a certain goal without going into the level of detail such as which actor should perform a certain task. 16 The components of a logic model are summarized in Figure 2 . According to the literature, logic modelling is best done with a small group of stakeholders to complement systems thinking as a tool and technique for achieving a valid but simplified representation of a complex system. 16 Step 4: second round of interviews with stakeholders
In order to fine tune the logic model, the draft was then discussed in three separate meetings with three stakeholders involved in the organization and supervision of pharmaceutical care (Table 1 ). Stakeholders were asked to reflect on the proposed logic model, its relevance, potential and aspects for improvement according to their organization's perspective on pharmaceutical care. Each interview lasted 1 hour and took place with one or two representatives of the stakeholder organization and two of the researchers involved in this study. These interviews were not audio recorded but the researchers took notes during the interview. The input provided by these experts was used to make, if needed, final corrections in the model.
Results
The proposed logic model is shown in Figure 3 . The interviewed stakeholders endorsed the findings in the literature that pharmaceutical care should ultimately contribute to the patient's physical health and wellbeing. These two elements were incorporated into the model as the outcomes 'Patient-centred care' and 'Effective and safe care: maximal health with minimal iatrogenic damage'. Both the literature and stakeholders also pointed out the importance of high quality and highly accessible health care. Stakeholders added the need for sustainable financing of health care, 17 and the recent awareness that pharmaceutical care should have minimal impact on the environment (a healthy environment contributes to better health). 18 These goals appeared in the model via the outcomes 'Efficient and affordable care', 'Pharmaceutical care accessible in physical, financial and timely ways' and 'Minimal environmental impact'. While the ultimate outcomes are generic in the sense that most of them could apply to different health-care services, the outputs and activities are more specific for pharmaceutical care. The outputs contribute to achieving the outcomes, and the activities contribute to achieving the outputs.
The proposed model includes the outputs 'productfocused pharmaceutical service' and 'patient-focused pharmaceutical service'. Traditionally, community pharmacies have focused on the former, i.e. making or dispensing medicinal products. The experts' opinion matched the finding from the literature in that productfocused care is still key: pharmaceutical services should strive to a situation where medicines are always available for the patient. This means that pre-packed medicines should be available at the pharmacy or be quickly obtainable, and the pharmacy should have the facilities to make (or the means to order) compounded preparations quickly. Therefore, pharmacies should make sure they have the necessary inputs to achieve this, namely adequate stock management and quality management systems, as well as compounding facilities and the expertise to use them adequately. At the same time, experts agreed that the focus shift from product-oriented towards patient-centered pharmaceutical care asks for the output 'patient-focused pharmaceutical service'. Here, the aim is to increase patient satisfaction, with services such as free choice of pharmacy, home-delivery, 24 hour collection points and/or emergency pharmaceutical care. 19 Four outputs related to the therapeutic plan were identified: (1) a therapeutic plan is implemented and monitored; (2) results of the therapeutic plan's Components of a logic model. 15 monitoring are documented; (3) a patient is counselled, coached and involved in their own care and (4) healthcare providers are in tune with each other. Core elements of these outputs and necessary activities are for instance timely reporting of adverse effects, interactions and side effects; providing good instruction at the moment of dispensing; and keeping the patient file up-to-date. The pharmacist alone cannot achieve these goals; patient-centred care also requires pharmacists to work more closely with other health-care providers and with the patient to develop a therapeutic plan and to monitor its effects. It requires effort at the very start of the pharmaceutical care process: prescribers have the responsibilities to give patients the right product that fits the indication, is cost-effective and is in accordance -if possible -with national and international guidelines. Yet, it also requires effort in the area of pharmacovigilance, both at the national level and at the level of individual pharmacies. Prescribers and pharmacists have to share lab results, use the same patient file and regularly review medication use of high-risk patients. Lastly, they need to engage in 'shared decision making' with the patient. The literature shows that providing support and information to patients, involving them more closely in decisions regarding the choice of medicinal products and, perhaps most importantly, listening to patients to understand why they take or do not take a medicinal product, has a high impact on therapy compliance. [20] [21] [22] The seventh output in the model is 'medicines and devices are properly disposed and waste is prevented'. Preventing waste and making sure that unused or returned medicines are disposed properly minimizes the environmental impact of the use of medicinal products. This can be achieved by pharmacies facilitating the collection of medicinal waste and by prescribers by prescribing the exact needed amount of medicines. Yet, this also requires an agreement with municipalities on financing the disposal of waste by pharmacies. 18, [23] [24] [25] The general resources identified (i.e. time, funding, skilled people, routes of communication, information technology and partnerships) are common to many other kind of services. Next to those general resources, we identified specific resources such as an adequate quality management system, a home-delivery system, an electronic database sharing system, guidelines and collection points for unused medicines.
Discussion
As mentioned earlier in this article, the European Directorate for the Quality of Medicines states in its 'Policies and Practices for a Safer, More Responsible and Cost-effective Health System' that the implementation of pharmaceutical care needs to be put high on the health and social political agenda by policymakers. 1 In the Netherlands, achieving such a system is now indeed one of the objectives of the Ministry of Health, and concrete actions are called for in order to make this happen. 26 This study presents a logic model for pharmaceutical care that aims to serve as a guide to develop, implement and monitor a product-and patient-centred pharmaceutical care system in the Netherlands or abroad.
Logic models have been successfully developed and used in other studies as a tool to plan, implement, monitor and evaluate performance in numerous fields, including health care. 13, 27, 28 As mentioned elsewhere, a logic model 'will enable diverse stakeholders to work from a shared conceptual foundation (and lexicon) of the main inputs, activities, outputs and outcomes of a sector'. In addition 'it will lay the foundation for the development of performance indicators'. 28 A potential limitation of the research presented here is that the proposed model shows what needs to happen, but does not set out which stakeholders should be involved and how activities should be organized. At the same time, this is also a strength of this research, since the model objectively describes what needs to happen and is minimally influenced by vested interests.
The elements of pharmaceutical care that have been included in the model are extracted from the international literature (online Appendix 1). It is interesting that most of the articles reviewed, although from different countries, reached similar conclusions regarding the elements that are currently missing in health systems to achieve pharmaceutical care that is centred in the product and the patient. Missing resources often mentioned are time and remuneration, [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] as well as a centralized patient record system or proper access to it. 33, 35, 37, 38, [41] [42] [43] [44] In addition, it is often mentioned that a change of mentality of both health-care professionals and patients is needed. 36 Health-care professionals will need to work more and more in multidisciplinary teams; 29, 30, 32, 33, [40] [41] [42] [45] [46] [47] [48] [49] [50] [51] [52] therefore, communication needs to improve, 31, 38, 44, [53] [54] [55] [56] roles and competencies need to be clarified, understood and respected, 34, 39, 43, 44, 54, 57 and proper training needs to be given in order to fulfil those roles and competencies. 31, 32, 36, 37, 43, 44, 47, 54, 58, 59 The patient, in turn, needs to understand the (new) role of the pharmacist and be open to building a closer relationship with this health-care provider. 33, 54, 60 The logic model presented here is expected to fit particularly well in the Dutch health system, since the importance of each element has been discussed (via interviews) with potential users of the model in the Netherlands. To arrive at our final model, we removed elements that did not fit the Dutch reality. For example, vaccination delivery or patient screening (e.g. for pre-diabetes, hypertension, or depression) was mentioned in the international literature as a potential task for the pharmacist (e.g. Patwardhan et al., 19 Farris and Johnson, 24 de Bittner et al., 36 George et al. 38 and American Society of Health-System Pharmacists 61 ). However, our interviewees pointed out that, within the Dutch health-care system, other health-care providers have those responsibilities and that changing these roles would not substantially lead to better pharmaceutical care.
We expect this model to be also applicable in other countries. Our recommendation is to discuss the model with key stakeholders and potential users in order to confirm the relevance and feasibility of each element within a given country and customize the model when necessary.
For monitoring pharmaceutical care, the next step would be the identification of feasible indicators for outputs and activities, which can provide useful information on the state of pharmaceutical care. We expect that this knowledge will support both policy-makers and pharmacists in their efforts to achieve the optimal balance between traditional product-focused and modern patient-focused pharmaceutical services.
Conclusion
Pharmaceutical care requires product as well as patient care. The pharmacist in the community pharmacy needs to become more and more part of a multidisciplinary team of health-care providers. Therefore, good communication and cooperation between stakeholders (policy-makers, health-care providers, health-care insurers and patients) are key to achieve success. The model presented here can serve as a guide to identify what actions are needed to further develop, implement and monitor pharmaceutical care in the Netherlands and (after customization) also abroad. Having an agreed upon logic model can also provide a strong basis for future evaluation of innovations in pharmaceutical care and community pharmacy practice.
